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39"2 Geological Society:-- 

by integration ; its importance arises from the fact that it serves 
to express the work done by the forces which are found to be 
actually exerted in Nature. In  the second part of the work Pro- 
fessor Clausius states with great clearness the various steps by 
which the Potential is at length arrived at. Thus, beginning with 
a very carofut statement of the principle of Virtual Velocities, he 
passes on through D'Alembert's principle to the proposition of the 
Equivalence of Vis Viva and work, and thus arrives at the notion 
of the "ergal," i.e. the function (~), if such a function exists, 
given by the equation 

~.(Xdx + Ydy + Zdz) = -- d~. 
He then discusses two cases in which the forces of a system in 
motion have an "ergal," and finally arrives at the potential by a 
limitation exactly resembling that by which the potential function 
is obtained from the force-function. 

LV.  1Proceedings o~ Learned Societies. 
GEOLOGICAL SOCIETY. 

[Continued from p. 316.] 
February 20, 1878.--Henry Clifton Sorby, Esq,, F.R.S., 

President, in the Chair. 
T H E  following communications were read : - -  
J-  1,  • "Notes on the Physical Geology of the Upper Punj£b." By 

A. B. Wynne, Esq., F.G.S. 
The author stated that crystalline rocks are rare in the accession 

parts of the Upper Punj£b district, and that when present they con- 
sist of syenite and gneiss. The Cambrian snd Silurian formations 
are represented by more or less metamorphosed azoie slates in the 
Himalayan district, and in the Salt range by a zone less than 200 
feet thick, containing either Obolus or Siphonotreta, underlain by a 
thick unfossiliferous sandstone, beneath which is a deposit of gypseous 
marl and salt. Above the Silurian in the Salt range, and conform- 
able to it, comes the Magnesian Sandstone group and a group of un- 
fossiliferous sandstones and clays; in the Himalaya these deposits 
are probably represented by an unfossiliferous siliceous dolomite, 
which rests unconformably upon the slates. There are no fossils 
indicative of rocks of Devonian age. The Carboniferous rocks 
are also conformably deposited on limestones, sandstones, and shales, 
the last sometimes carbonaceous. These deposits contain hematite 
in pockets ; and the oldest known Ammonites have been found in 
them. An infra-Triassie group occurring in Let Bau mountain con- 
sists of red shales, sandstones, and red quartzitic dolomites, overlain 
by lighter-coloured siliceous dolomites, which in their turn are co- 
vered by hematite, quartz breccia, sandstones, and shales. The 
author believes these to have been deposited by the same waters 
which subsequently laid down the Trias, which is largely composed 
of limesfones in the northern Himalayan area, and here and else- 
where includes dolomites, shales, and sandstones. Numerous los- 
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On tlte Correlation of rite Bour~emouth Beds. 393 

sils occur in some of the beds, such as Dice~'ocardlm~, Megalodo~, and 
~¥rineea. In  the western part of the Suit range conglomerates 
composed of great blocks are regarded by the author as evidence of 
proximity of land. The Jurassic deposits are local in their distri- 
bution, and consist of shales, sandstones, and limestones, containing 
abunda~t fossils, such as :Belemnites, Ammonites, and Saurians. A 
dark limestone cottfains also Gryph~ce and Triyo~dce. The Creta- 
ceous deposits, when present, are conformable to the Carboniferous ; 
they are variable in thickness and fossil contents, and are not re- 
cognizable near Attock between the Jurassic and ~ummulitie 
groups. Further east a group, supposed to be Cretaceous, includes 
clays with boulders of crystalline rock, which the author regards 
as derived from land to the south. One of these boulders presented 
glacial stri~e. The Eocene rocks are generally limestones, and 
lie conformably upon the subjacent formations. The Nummulitic 
series of the Salt range includes gypseous and coaly shales. The 
salt beds sometimes attain a thickness of over 1000 feet. The Mio- 
cene and Pliocene deposits are of immense thickness, and contain 
only fossils of terrestrial and freshwater origin, so that  the deposits 
were formed in lakes and inland seas. The Tertiary epoch closed 
with the elevation of the Himalayas and Salt range, which was 
followed by a long period of change, during which various deposits 
were produced, some including great quantities of erratics, which, 
however, the author believes were brough~ to their present position 
rather by floating ice than by the extension of glaciers. 

2. " Description and Correlation of the Bournemouth Beds.--  
Par t  I.  Upper or Marine Series." By J. Starkie Gardner, Esq., 
F.G.S. 

The author staged that nothing had been written on this subject 
since Prof. Prestwich's paper, in which the beds at t tengistbury 
were described as of the Barton series. ~o  attempt had hitherto 
been made to correlate the beds at Alum Bay or Whitecliff Bay with 
those of the mainland ; and no reference was to be found anywhere 
to the origin and sequence of the beds between Hengistbury Head 
and Bournemouth, or to their contained fossils. ]~e had now corre- 
lated these bed for bed with the strata at Alum :Bay, and found 
that there is a sequence, and that  the ~tengistbury beds are higher 
than those of Bournemouth and do not reappear on the coast. They 
are all of marine origin, and were deposited by a sea advancing from 
the south, as is shown by the slope of the shingle beds and the lenti- 
cular patches of clay which mark old channels parallel to the former 
shore and at right angles to the present cliff-line. They contain 
numerous fossils--fruits, leaves, Molhsca, and Crustacea--the fruits 
resembling those of Sheppey and forming a group of similar cha- 
racter. The Mollusca are of Bracklcsham type ; and the fossils in- 
elude three genera of Bryozoa, two of which are new to the Eocene. 
The Crustacea have not yet been examined. 

The author comes to the conclusion that the whole group is 
contemporaneous with the Bracklcsham beds, and is not of Lower- 
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394 Geological Society. 
Bagshet~ age. Similar shere-conditions probably extended into the 
London basin ; and the beds mapped by the Survey as Lower Bagshot 
are probably of the same ago as those at Boscombe, in which ease 
nothing more than the Bracklesham is to be met with in the London 
basin. The similarity of the leaves, &e., from Bovey Tracy to those 
obtained by the author leads him to infer that  the former also are of 
:Eocene, and not of Miocene age. The author ihcreases the thick- 
ness of the London Clay at Alum Bay at the expense of the Bagshot 
beds, and diminishes that  of the Bracklesham beds at Whitecliff Bay 
by transferring par t  of them to the Lower Bagshot. 

3. "Notes  on certain Modes of Ocourrence of Gold in Australia." 
By Richard Daintree, Esq., F.G.S. 

The author stated that  he had in a previous paper (Q. 5. G. S. 
vol. xxviii, p. 271) proved the occurrence of gold in the Devonian 
rocks of Queensland, and, further, that the auriferous tracts were 
certainly confined to those districts in which the Devonian rocks 
were penetrated by certain plutonie rocks, principally pyritous 
diorites. These conclusions had since been confirmed by Mr. W. C. 
Wilkinson and Dr. G. H. F. Ulrich ; and the facts thus established 
are of the greatest practical importance to miners. With regard to 
the epoch when the auriferous pyrites was deposited in the rocks, 
the author expresses the opinion that most of the pyrites is contem- 
poraneous with the consolidation of the rocks in which i t  occurs, 
although some may have been subsequently introduced by infil- 
tration ; but this is not common in Australia. A more common case 
is the separation of gold generally diffused through a rock into local 
fissures, forming strings and veins. The author thinks that  all the 
evidence goes to show that the Australian auriferous veins were 
chiefly formed during the earliest era of great volcanic agitation 
indicated by the condition of the stratified rocks, namely the 
Devonian, but that  they were enriched during a subsequent Tertiary 
(probably Miocene) period of intense activity. No traces of auri- 
ferous veins have yet been found in any Mesozoic or Cainozoie 
deposits in ~ustrMia. 

4. "Notes  on the Geology of the Island of Mauritius and the 
adjacent Islets." By W. H. T. Power, :Esq., B.A. 

The author stated that  the island of Mauritius consists of an 
elevated central plateau, bounded by an iucomplete wall of volcanic 
reck, round par~ of which there is a coral reef and coral sand-rock, 
and also rocks of various eolours produced by the decomposition of 
volcanic rocks. Outside is a living corm reef. In  the middle of the 
island the old crater-wall  can be distinguished, although broken ; 
two secondary craters are also noticed. On the north slope of the 
island there is a flow of columnar basalt to the sea. There is an 
opening in the old coral-reef, as in the existing one opposite the 
mouth of the Black River. Gabriel Island consists of a coral reef 
and detrital coral rock upon a foundation of basalt~ the section 
showing in descending order : - -1 .  Coral stone ; 2. Conglomerate of 
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coral, with some basalt pebt4es and shells ; 3. Compact limestone, 
with thin layers of basalt at base. The author described the 
supposed fossil trees noticed in this island by )[essrs. Ayres and 
Clarke (Q. J. G. S. xxiii, p. 185) as composed simply of hard 
portions of coral rock left outstanding by the weathering of the 
softer intervening par t s ;  they show the same stratification as the 
rock below. The islet known as Gunner's Quoin consists of co- 
lumnar basaltic lava, capping volcanic sand, below which is a 
browner volcanic sand with seams of coral fragments. F la t  Island 
is in part the remains of a volcanic crater, and the rest consists of 
volcanic sand strewn with coral blocks. There are basaltic dykes in 
the hill, the top of which appears to show traces of one or more 
plugs. The author concludes that Mauritius was once an active 
volcano, now elevated with the old reef. The islets also formed 
part of a volcano or volcanoes, and have also been elevated with 
reef-material. 

L V I .  Intelligence and ~[isceUaneous Articles. 

ON T H E  P I T C H  OF A T U N I N G - F O R K  IN A N  I N C O M P R E S S I B L E  F L U I D .  

B Y  F E L I X  A U E R B A C H ,  

W H E N  a tuning-fork is struck and then quickly immersed in 
a vessel containing water, there is heard, especially if the ear 

be applied to the resonant table, a tone the height of which does 
not accord with that of the tuning-fork in air. 

This phenomenon, which seems to have hitherto excited but little 
notice (I  have found a remark in reference to it only in Chladni's 
Aku.¢tilc), follows as a necessary consequence from the fact that the 
dissipation of the kinetic energy takes place in the so-called incom- 
pressible fluids under other circumstances than those which subsist 
m gases. For  into all formalin for the velocity of propagation and 
for the number of vibrations enters the square-root of a quantity 
to which a determinate signification cannot at once be assigned. 
I n  fact the coefficient of elasticity is usually defined merely as the 
ratio of an infinitesimal increment of pressure to the corresponding 
infinitesimal compression of volume; yet its value essentially de- 
pends on what are the circmnstances under which the change of 
state in question proceeds. Of special importance are two cases--  
namely, that in which the entropy of the system, and that in which 
the temperature remains constant. Wi th  the sonorous vibrations 
of elastic solid bodies in gases the first of these cases is approxi- 
Inately realized. For  the alternate condensations and rarefactions 
undergone by the gas have, it is true, for their consequence changes 
of the ~emperature; hence, in ~he equalization of this, kinetic 
energy is given up to the environment; but the conductivity of 
gases for heat is so inconsiderable t.ba~ the dissipation of energy 
can be neglected for rapid vibrations lille those of sonnd : for these, 
according to Clausius, it  may even be said that the entropy remains 
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